ABSTRACT
with reduced grip force and weakness of wrist flexion and extension. [3, 4] The dominant arm is commonly affected, the peak prevalence is between 30 and 55 years of age, with no apparent gender bias. [5] Even though tennis elbow has well-defined clinical features, no proper treatment intervention has emanated. [6] Different treatment modalities have been described, including nonsteroidal anti-inflammatory drugs, steroid injections, topical glyceryl trinitrate, exercise therapy, manual therapy, ultrasound therapy, laser therapy, extracorporeal shockwave therapy, orthotics, acupuncture, taping, hyaluronan gel injections, botulinum toxin injections, and surgery. [7] Even then, treatment interventions for LE lack scientific validation.
Physiotherapy is a conservative treatment, that is, usually recommended for LE subjects. [8] A wide array of physiotherapy treatments have been recommended for the management of lateral elbow tendinopathy. [9] These treatments have different theoretical mechanisms of action, but all have the major aim: To reduce pain and improve function. Such a variety of treatment options suggests that the optimal treatment strategy is not known, and more research is needed to discover the most effective treatment in patients with LE. One of the most common physiotherapy treatments for LE is an exercise program. The use of manual techniques in the management of musculoskeletal dysfunction has become widespread among physiotherapists in recent years. Most common among these manual techniques are movement with mobilization (MWM), deep transverse friction massage, and muscle energy technique (MET).
MET is a gentle manual therapy intervention targeting the soft tissues primarily, although it also makes a major contribution toward the joint mobilization. It is also described as active muscular relaxation technique (Liebenson, 1989 and 1990 ). In addition, evidence-based practice standards should be developed and implemented to improve the overall healthcare through value-added care. [10] Mulligan's MWM proposed to correct a positional fault of the joint following an injury or strain. MWM approach combines passive physiological movement applied by the therapist with active movement performed by the subject.
To our knowledge, there have been no studies to investigate the effectiveness of MET and MWM for the management of LE. Therefore, the aim of our study is to investigate the effectiveness of MET and Mulligan's MWM in the management of pain and elbow functional recovery among subjects with LE. This is a double-blinded randomized controlled study in which all subjects involved in this study were explained about the study and written consent was obtained. They were allocated to group A and B using simple randomization method using random number table. Group A received MWM while group B received MET. All the subjects underwent baseline assessment using a specific Performa.
Materials and Methods
In this simple randomized double-blinded study, subjects were not aware of the group in which they are allocated and the assessor is not revealed about the subjects group. Baseline and follow-up assessment were performed by a senior physiotherapist with more than 10 years experience. Treatment for subjects was provided by another therapist 
Inclusion criteria Exclusion criteria
Subjects with pain over the lateral elbow that increased on palpation of the lateral epicondyle, gripping, resisted wrist, or second, or third finger extension [7] Age group of subjects were restricted to 18-65 years with pain of at least 6 weeks' duration Subject with VAS score of 7 out of 10 and symptoms reproduced with isometric contraction of extensor carpi radialis brevis and longus Group B subjects received MET. In this technique therapist stabilizes, the subject's arm distally with one hand, and the subject's forearm was supinated with the therapist's other hand until resistance or discomfort was detected. While the position was held, the subject briefly pronated the forearm (isometric contraction approximately 75% of maximal) against resistance for a period of 5 s, followed immediately by slightly increased supination until resistance was met once again [11] [ Figure 1 ]. After the periods of 5 s of relaxation, the procedure was repeated 5 times during a single treatment session. This technique was applied in 5 sessions/week for 3 weeks.
Both groups followed by the interventions received ultrasound therapy around involved lateral humeral epicondyle (Sonopuls). At a frequency of 1 MHz and pulse ratio of 1:4 was given with an intensity of 1 W/cm 2 . With a frequency of 10 min/session, 5 sessions/week. [12] Outcome measures were measured in terms of visual analog scale (VAS) and elbow functional assessment (EFA) questionnaire at baseline, 10 th day, and follow-up after 3 weeks.
Results
Data were coded and entered using EPI INFO version 3. Visual analog scale for pain intensity ANOVA for repeated measures shows that there is a significant decrease in VAS scores from the baseline to 3 weeks in both the groups. F (2, 56) = 171.9, P < 0.01. Pairwise comparison of VAS across different periods within group A and group B using post-hoc analysis -Bonferroni test was done. Multiple comparison of VAS at baseline -day 10, baselinefollow-up, and day 10 -follow-up was analyzed and found P < 0.01, which is highly significant in group A [ Table 2 ].
Elbow functional assessment scale ANOVA for repeated measures shows that there is a significant decrease in EFA scores from the baseline to follow-up in group A. Pairwise comparison of EFA across different periods within group A and group B using post-hoc analysis -Bonferroni test was done. The P value among baseline -day 10, baseline -follow-up (after 3 weeks), and baseline -follow-up were 0.00, which is highly significant (P < 0.01). Multiple comparison shows that the difference is highly significant from the baseline to day 10 and day 10 to follow-up in group A than group B [ Table 3 ].
Discussion
The results of this randomized controlled study showed that both techniques had their share of positive influences in VAS, and EFA in participants of both the groups. Subjects treated with mobilization with movement therapy showed significant outcomes than those treated with MET. In our recent work, we examined the effects of MET with strain counter strain in mechanical low back pain and found out that MET was effective in alleviating mechanical low back pain in terms of pain, increase in ROM, and reducing disability. [13] This is by means of mechanism expressed as "increased tolerance to stretch." According to Chaitow MET is an active muscular relaxation method, normal blood circulation is restored which wipes out nociceptive stimulants from the site of pain which relieves pain. [14] However, the literature on MET intervention for the management of LE is nonexistent. Even in this study though MET seems to have a prognostic effect but still lacked a statistical significance when compared with MWM in this study. This is because MET targets mainly soft tissues and primarily muscles. Whereas MWM works primarily on articular and the same time targets muscular structures too. Our study showed that the treatment of LE with MET is a good adjunctive therapy along with effective MWM.
Statistical analysis of VAS depicts that pain declined significantly in MWM group. According to Paungmali et al. (2003) MWM produces sensory input sufficient to recruit and activates descending pain inhibitory systems that result in some or all of the pain relieving effects. It produces hypoalgesic effects during and following its application, as well as sympatho excitatory effect. [15] Vicenzino et al. (2007) hypothesized that mal-positioning of the ulna and radius occurs in relation to humerus in tennis elbow, the reduction of pain could be due to repositioning of the ulna and radius with respect to humerus achieved by lateral glide to elbow joint. [16] In MWM group, a significant improvement occurs in the functional outcome which was depicted in the statistical analysis of EFA scale. Hence, the improvement in the ability to do their usual work occurs. The pain reduction resulted in the performance of activities, which were painful previously. Both groups were provided ultrasound therapy to reduce pain and inflammatory response after interventions.
Normal function of hand provides us the ability to perceive and manipulate objects in the environment, [17] to achieve normal function of hand; proximal joints and musculatures should be optimal enough to stabilize the hand and wrist which helps to obtain precision and prehensile functions. In LE due to ECRB tendinitis, hand grip and movements are severely compromised. In any rehabilitation of the upper limbs complete recovery must be achieved, if not, it can limit the quality of life and functional independence. [18] In view of the results obtained, MWM is more effective than MET. This is due to the fact that MWM addresses the pathology directly by correcting faulty position which was not obtained with MET. Hence, MWM should be the sole treatment approach in the management of LE complimented by MET and other interventions.
Conclusion
In MWM group, a significant improvement occurs in functional outcome. Hence, the improvement in the ability to do their usual work occurs. This result proves the fact that Mulligan's MWM favors a biomechanical thesis citing correction "positional fault" that aggravates LE. Even though MET is a gentle manual technique, it fails to achieve significance immediately as compared to MWM. 
